Eight-week-old male SD rats that over express GFP were anaesthetized with 10% chloral hydrate and primary BMSCs were isolated and cultured as previously described. Briefly, the bone marrow in long bones (femur and tibia) was dissected, homogenized and flushed by 0.01M PBS using a 20 ml syringe, then the collected bone marrow was filtered (70μm) in order to remove fragments. The harvested cells were isolated by Ficoll density gradient centrifugation (1.077 g/ml; Sigma-Aldrich, Steinheim, Germany) at 400 g for 20 minutes. Cells in the interface were collected and washed with Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12
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Isolation, culture and characterization of BMSCs from GFP Sprague Dawley rats.
Eight-week-old male SD rats that over express GFP were anaesthetized with 10% chloral hydrate and primary BMSCs were isolated and cultured as previously described. Briefly, the bone marrow in long bones (femur and tibia) was dissected, homogenized and flushed by 0.01M PBS using a 20 ml syringe, then the collected bone marrow was filtered (70μm) in order to remove fragments. The harvested cells were isolated by Ficoll density gradient centrifugation (1.077 g/ml; Sigma-Aldrich, Steinheim, Germany) at 400 g for 20 minutes. Cells in the interface were collected and washed with Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12 (DMEM/F-12, Gibco, Grand Island, NY, USA), then centrifuged at 600 g for 10 minutes. The harvest cells were resuspended in complete medium (DMEM/F-12 with 10% foetal bovine serum (FBS, Gibco, USA), 100 μg/ml streptomycin and 100 U/ml penicillin). Cells were plated in T75 cell culture flask (NEST, Wuxi, China), and then incubated in a humidified atmosphere at 37℃ with 5% CO 2 . After 4-5 days, medium was changed and non-adherent cells were removed. The medium was changed once per 3-4 days. When 80% area of flask was covered, BMSCs were digested, centrifuged, and replaced at a density of 5000 cells/cm 2 .
Cells at the 3rd passage were tested by flow cytometric analysis to examine the expression of the surface and Hoechst 33258 (10 μg / ml) for 1 hour at room temperature. Finally, samples were washed again in PBS, fixed and imaged using a fluorescence microscope (Olympus AX80; Olympus Optical, Tokyo, Japan).
Implantation of intrathecal cannula
Implantation of intrathecal cannula was performed following methods previously described. Rats were anaesthetized with sodium pentobarbital and the L4 -L5 spinal processes were exposed and the muscles beside the processes were reflected. A PE-10 polyethylene tubing was inserted into the cavum subarachnoidale through the interval between L4 and L5 vertebrate, approximately 1 cm until the tip of the tubing reached the lumbar cisterna.
The outer part of the tubing was fixed onto the muscle of the lumbar and the skin of the head. A small volume of lidocaine, approximately 10 μL, was administered in the tubing followed by 10 μL artificial cerebrospinal fluid and the rat exhibited motor dysfunction, which indicated the successful implantation of the intrathecal catheter.
Microglia and astrocyte detection
Frozen samples for immunofluorescence were serially cut at −30°C to obtain ten series of 20 μm thick transverse sections, which were collected on Thermo Scientific superfrost plus glass slides (VWR International, Leuven, Belgium). For cell samples, cells were fixed with 4% paraformaldehyde in PBS for 20 minutes. Tissues or cellsstaining was performed as previously described. Briefly, after thawing and drying overnight at 37°C, sections were washed three times (5 min each) in PBS before incubation in a blocking solution (5% FBS, 1% Triton in PBS)
for 90 min at room temperature (RT). Sections were incubated with primary antibody against IBA1(rabbit anti-rat Iba1, 1:1,000, Abcam) or GFAP (mouse anti-rat GFAP, 1:500, Abcam) diluted in PBS containing 1% HS and 1%
Triton overnight at 4°C. The next day, sections were washed three times (10 min each) in PBS, and incubated with the secondary antibody (goat anti-rabbit-Dylight488 antibody, 1:500, Invitrogen) or second antibody (goat anti-mouse-Dylight488 antibody, 1:500, Invitrogen) diluted in the same working solution for 1 h at room temperature. After three washes in PBS (5 min each), nuclei were stained with DAPI (1:5,000, Sigma-Aldrich) for
All digitized images of immunopositivity were obtained using a fluorescence microscope (Olympus AX80;
Olympus Optical). Ten randomly chosen sections from each group were used for comparison, and from each section three randomly chosen fields of 200 × magnification were counted.
Western blot
Animals were deeply anaesthetized using 10% chloral hydrate (0.5 ml/100 g body weight) and decapitated. The lumbar segments of rat spinal cords were dissected out immediately on ice in order to reduce the degradation of Statistical significance was determined by the student's t test for (B), or two-way ANOVA followed by Bonferroni's post-hoc test for (C). All data were expressed as the mean ± SEM. 
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